SUPPLEMENTAL DISCUSSION
Targets in replication and assembly. Formation of membrane-associated replication compartments is a universal feature of positive-sense RNA virus replication 13 . The emerging picture of RC formation is revealing critical roles for host factors such as the endosomal sorting complex required for transport (ESCRT) machinery 14 . ESCRT and mutlivesicular body formation have been implicated in diverse viruses, including HSV1 15 ; HIV 16, 17 ; the arenaviruses, Lassa virus and lymphocytic choriomeningitis virus 18 ; filoviruses 19, 20 ; and hepatitis E virus 21 , suggesting it is a common pathway for coordinating viral replication, assembly and egress. One ESCRT protein, TSG101, in particular appears to be a common target upon which numerous viruses have converged [21] [22] [23] . We identified interactions between TSG101 and three non-structural proteins, NS5A, NS5B and NS3, that are required for replication and initiation of viral assembly.
HCV NS3 also binds to a number of partners that may be directly relevant to viral replication and egress: SESTD1, a key regulator of the membrane turnover and assembly of membrane channels 24 ; MYH14, a non-muscle myosin required for cytokinesis, which may have a role in the tropomyosin-regulated reorganization of actin filaments 25 ; and a tropomyosin, TPM4 26 . These genes have been implicated in previous studies in HCV and other viruses. SESTD1 was shown to bind NS3 of HCV 1a
in a previous Y2H screen 27 and its transcription in cultured cells is significantly upregulated in response to HCV 2a infection 28 . TPM4 transcription and translation are also up-regulated during HCV 2a infection in cell culture 28 . Furthermore, SESTD1 and TPM4 have been implicated in the replication of HIV by genome-wide siRNA screens 29 .
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MYH14, on the other hand, has not been implicated in HCV infection previously, but has been reported to interact with the vaccinia virus (VACV) C6 protein 30 . The repeated identification of these proteins in independent data sets and their role in the replication of other viruses strongly suggest a role for them in HCV replication. Furthermore, the interaction of these proteins with NS3 suggests a role for NS3 in regulating the membrane and cytoskeletal rearrangements required for HCV replication and trafficking of viral and cellular factors to and/or from the site of viral replication. 40 .
The role of the complement proteins in HCV infection is not well understood, however a number of observations support a role for complement and coagulation in HCV-related disease progression and severity 35, 41 . There is also evidence that integrates diverse metabolic signals resulting in the regulation of cell proliferation, autophagy and immune activation 44 . The activation of mTOR also drives cell growth, proliferation and metastasis in many types of cancer including HCC [45] [46] [47] . Numerous observations have identified roles for Akt-mTOR activation during infection of HCV (122) [48] [49] [50] [51] as well as other tumorigenic viruses that establish chronic infection [52] [53] [54] [55] [56] [57] .
Activation of the canonical PI3K-Akt-mTOR pathway has been suggested as a means to
limit replication of HCV RNA to low levels, facilitating the establishment of chronic infection 48 .
In this study, we observed a previously characterized interaction between HCV NS5A and PIK3R1 58, 59 . Binding of PI3KR1 by NS5A causes activation of Akt and mTOR through the canonical pathway 47 . This activation subsequently inhibits the expression of pro-apoptotic genes, such as the BCL2 homologue, Bad, and caspase 9 60 . In addition to the interaction with PI3KR1, we also identified interactions between HCV NS5B and NS3 with MYCBP2, an E3 ubiquitin ligase that activates mTOR through two, non-canonical, Akt-independent mechanisms. MYCBP2 can activate mTOR though ubiquitination and degradation of its repressor, the small GTPase, Rheb 45 and tuberin 61 . The identification of these interactions further emphasizes the important role that this pathway likely plays in HCV.
Activation of Akt also positively regulates the activity of two anti-apoptotic genes identified in our screen, b-catenin (CTNNB1) and T-cell factor 7-like 2 (TCF7L2). Once translocated to the nucleus, b-catenin, in combination with other factors in the TCF/Lef family, including TCF7L2, drives transcription of genes involved in cell proliferation and survival including c-myc, survivin and cyclin D1 62, 63 . Additionally, TCF7L2 and CTNNB1 play specific regulatory roles in the inhibition of adipogenesis by TNFα 64 and TCF7L2
has been implicated in the development of type 2 diabetes 65 . The interactions of HCV proteins with these transcription factors may contribute to the development of HCVrelated steatosis and diabetes.
Finally, we observed interactions between NS5A and NS5B with EIF4G2, or death-associated protein 5, which appears to play a key role in regulating cellular translation in response to diverse stress signals and controlling the balance between apoptosis and survival. EIF4G2 promotes IRES-mediated translation following caspase activation 66, 67 and in cases of ER stress 68 . It also promotes the translation of prosurvival genes, Bcl-2 and CDK1 during mitosis 69 .
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